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(57) Abstract: It is found out that AT-264 represented 
by the following structural formula inhibits cell prolif- 
eration via a PepTl activity inhibitory effect. By dis- 
cussing whether or not AT-264 has a cell proliferation 
inhibitory effect on a human pancreatic cancer cell line 
AsPC- 1, it is found out that AT-264 also inhibit the pro- 
liferation thereof. These findings indicate that the cell 
proliferation can be inhibited via the inhibition of the 
peptide transporter activity. It is expected that the in- 
hibition of the peptide transporter activity would be us- 
able as an important index in developing a proliferation 
inhibitor of cancer cells, etc. 
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9>nv wmttfr z> z. t -km £ nx v> £ . «rf* H £?t o w 5 © «^ 

^y^H h7>;*#— ^-**&ffi<S*lW* (J. Biol. Chem., 270 (12); 6456-6463 
,(1995), Biochim.Biophys.Acta. , 1235:461-466,(1995). Mol. Microbiol., Vo 
1.16, p825, (1995), &W6-261761. 4#H¥U-172. US5849525?i if ) . ^ 

(Mol. Microbiol., Vol.16, p825, (1995)) . — *4#W©ATP&ttffl UT^lM 
fcfrS^^F h7>X#-^-ttABC7 7 5 'J-KJS"t£(Annu. Rev. Cell. B 
iol., Vol8, p67, (1992)). 

-5^t^$g^$nTV^(Ganapathy, Leibach., Curr. Biol. 3, 695-701, (199 
1), Nakashima et al., Biochem. Pharm. 33, 3345-3352, (1984), Friedman, A 
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midon., Pharm. Res., 6, 1043-1047, (1989). Okano et al.. J- Biol. Chem, 
261, 14130-14134, (1986), Muranushi et al., Pharm. Res., 6, 308-312, (19 
89), Friedman, Amidon., J. Control. Rel., 13, 141-146, (1990)). 
PepTlfc klfteDnWhtt?^?? H SM^tC© t)lLtSZ\t\z£.K)? >M ft 

^^-^--e^^j, PepTl, PepT2tt^*l^*l7 S./&708<@, 729<@fr £>&512(e1 
llli^W^It^S (J.Biol. Chen. , 270 <1 2) ; 6456-6463, (1995), Biochim 
.Biophys.Acta., 1235:461-466, (1995) , Terada, Inui, Tanpakusitsu Kakusa 
n Kouso., Vol.46, No5, (2001)) . 

£<h>»&£nT^3(Saito, H. et al., J. Pharmacol. Exp. Ther., 275, 16 
31-1637, (1995), Sai to, H. et al., Biochim. Biopys. Acta, 1280, 173-177, 
(1996), Terada, T. et al., J. Pharmacol. Exp. Ther., 281, 1415-1421 (19 
97) )» 

PepTltiiK/hJlT^U Bmromm^mmtEtlX^Zo PepT2te , » 

si, jig, wrnxommm^nx^z* pepn, ?epnwm^wmmm± 

&mm<DM¥&mizm&LX^%Z\ttf&£-2nx^2>(0giteT&, H. et al., B 
iochem. Biophys. Res. Commun. 220, 848-852, (1996), Takahashi, K. et al. 
, J. Pharmacol. Exp. Ther., 286, 1037-1042 (1998), Hong, S. et al., Am. 
J. Physiol. Renal. Physiol., 276, F658-F665 (1999), Terada, Inui, Tanpa 
kusitsu Kakusan Kouso., Vol.46, No5, (2001)). 

thB^&Wr?emt)mf&m\Zj&%mmisT^%>Zt (Cancer Res., 5 
8, 519-525, (1998), *ct?>*PepT2(DmRNA^t h&^&fcXftmLX^Z Z. t (M 
illennium World Congress of Pharmaceutical Sciences, (2000)) ^$g££*l 
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Srwr^^s^^wufc^, mm\zni&®m$:m\tz>z\£Z%itiLtz. z\ 
nh<Dft&\$s *7?YY7>*ts-*-oft 3 &zmm-$z>z.t\z&K>. mmm 

(4) ^^Hh^>X^-^-M^®^ ^Kh7>^*-^-C^ 
1) ~ C33 OVi-rtl^tclB^MIigiimttl^J. 

C5) K^>X^-^-E*W^TfB-^ (1) tiJn5^Jl/7 

(1) 
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U R, ttSA- (CH,) i-, *5RK : ?*fcttttlft$nT^T'b«kVifi»7;P 
7^JH5, m«0~6(DS^^^-ro (CH,) n-SMH*HH£U© 

a^*-eM^^nx^T : b<fc^o r 4 ttrtsfcisc^ <&$7jwu«£fcte7a> 

{HU^U R 5 ttS-C (=NR 6 ) NH 2 , 1-NH-C (=NR t ) NH.t 
fcttS- (CH,) n-NHR, HilTR, tt**®^. «7J^iH- * 
7->JPS, 7<>;M"*'>S. M7;Un + vS> fc*7JU3*->*;M^ 
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U nttO~2 0S***1\ Sfc- (CH 2 ) n-co&#fil 

9 ii tfX^ K h 9 ^ ^ - *> 9 , £ <b £ L V ^ (SPepTl * fc »4PepT2 
#te$tf*Uv&»4PepTl"Cife5. 
PepTl*SJ:tfPepT2©:!aSE*Jv T 5 / BfcE^Uf±l5EtC*J bflX^Z) (fc hPepTl 
: GenBank XM_007063 % J. Biol. Chem. , 270(12) ;6456-6463, (1995), t hPepT2 : G 
enBank XM.002922, Biochim. Biophys. Acta. , 1235:461-466, (1995) ) . 

, frSU^tt'*:^ K h 7 y ^ t t^^f K h 7 ^- 
-J&5£ (1) "C***!*^* (W097/19919#J») *fc»ittft"e*>5. 
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0 R 4 O 

U R 3 ttlA- (CH 2 ) m-, **R : P*fctt«**nTVJTt)«fcVi««7^ 

*^g£^-r. 2:^TAttiift$nT^T'bj:^7 , j-;ws. tuftsnwrfc 

"7;WWSS, m&0~6<DgfSc£*?". (CH 2 ) n-fS#tt lflEU:© 

g&StB&Snwcfc^K R< fi«7J^;H$fctt75y 
{HUiiiiU R,-ttll-C (=NR 6 ) NH : , S-NH-C (=NR 6 ) NH 2 £ 
fcttS- (CH 2 ) n-NHRj £> ^ITR, tt**J|Ff, ffi»7;i/^;P*. * 
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«R7^3*'>*;^=^***>**fctt^s»k ho*5/7;p*;w*jhh 

zJW+^SSb. n«0~2©g&£*'t. (CH,) n-©«^ttl 

-yphf;^, n-T^S, i-T^S, s-7>;us, t-yfJUW 

»Ritt07JWW^-/S^f*b. xh+yl, n-7* 

d#*->S, i-^n^yS, n-^h + vS, i -7>*v», s-7h* 

75/ft«*ttt» -»5£ (1) ©^iS§»C^^T, Rl *»^t575; 

s*ftttTf#*ST*n««t<. -«Wk:ttffl*p#*75yfiiwi#ffl^6n* 
t-7h^v*j^-;us, 7^o^rju», ^>v;us. bisfrmmt 

B&£ttWf'b«kH75>'S£tt. m&S£LTffJj£<Z>75y&SS 
©B*\ fii$nx^TfcJ;^lli7^+;i'S, fi&$ftTHTt><J;v> 

7->;PS, ^J^M^$nT^Tfc e kV^^7;U^^->*^^^S ! bL'<«S 

ftsnT^Tt>«t^fi»7;i/+;P7 5y*;u*-;^. B&£nwtt>ct^7 

•SSnWTfcckV^^g, B*StiTV»Tt>J;^fi»7;P3*>'*. 
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m&znx^x%&^7$;m&M*L* mx\-M-)\>7$.;&. x^;p7^/ 

e;P75/*fc£#*tfsn, ff£L<te*?)i7$;m. x?)V7s.;m. 7 
•fe^;w7^ys, p- h)ix.>z)\,*~)i7s.;&, *#>7>)Vft~)V7s.;& 

«^«JftsnTVixfca:v^j»7;w3=ir'>*;^-^st>b<tt««i* 
nTiiTt>«k^<£»7^;P75y*;i'sH-;us, rhni, ->7y*, 
nTv^Tfc«k^7U-;PS. Bft$nTViTt>±^x;u*^;us. BftSttxn 

B&£ftwTt>«kv>te»7;i/:3*«>£, fi^nx^Tt^^^n 
7;wus, B**nT^Tt>«kv>5/^n7JW^+->*» g&$nwtt> 
in7'j-jw*'>iv B8isnT^Tt>j:v*is*7;w*^**» s&snr 

V>Tt>«fc<» *fctt^SnT^Tt>*lr>tt*»*+->*» B&£*1T^T*>«£^ 
S^*, ttjft$nTlr>TtJ:^7U-;W^*» ii^nt^Ttil^M 

v»d«7;u+;ps'sfii*L» 2- (tfpu v>- l— f^'*;w#=;w 

X^JPS, 3-7i-^-2- (tfD'Jy>-l-fJ^M-il/) -n--7*P 

e^s, 3. 3, -e;7xx;i/-n-yptr;us, 2, 2-y*7x-jn^H 
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2- (fcTDU^>-l-<;p*;W#^W -n-7ntr^g, 3, 3--77x~ 

;wi/ST*bfct>oti^»^s**iBftsnfcfi»7;u3+^s*«*b> w*- 

So 

7xX>l^> HJ^S, ^7^*, *~>U;Mk tf7xX;Ug, 7>bV)V& 
«^$nT^Tt>ck^7^S, B&3ttTV>T&£V>te»7;Mr;i'3 : '** 

, - has, i/7y»> aift$nT^Tt)«k^7U-jPS, «#isnTiiT'b«t 

>b«tv»<s»7;^;^;p*-;p*. s&£nx^xt><k^(£&7;u*;i/x;i'*x 

$nx^xt)<k^->7 o7Ji/4 i ;i/5 l ^-a, Bi$nt^T ; b<fc^xj^-M+ 
Em^nx^x^ct^^'j-^^s, «»snT^xt)ctv^>u;pa, 
iwsnwTU<, *fciffi^$nx^x'bJ:^**ia^'>s, ii^nt 

^Xt><fc<> *fc(»^*nT^T'bJ:Vitt*»5 t **«i81ft$nxv»T'bJ:^ 
g£jft#U 09;Uio-.*?\M/7xXJU£, m-hHP + ^7x-JUS, p-# 
;i/#*'>;P7xXJl/g, 2-7x^71-^2, 2, 3-y^F + y7x- 
;PS, 2-^^-4-7577x^JH, 7xy+y7x-JH, 3-7x* 
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^7i-;H< 5-y7/t7fM, 4-7$y-l-t7fJH, 6-t 
, 2-Xh^'>7i-;H, 2-^>vJU7x-;PS, 3-7*Dt-l-t7f 
tfe»n, #£L<te2-7x*5*\)U7x-JP£, 6-kh'P+y-l-t7^ 

3-7 , o ; e-i-t7f;n, 2, h^->7x^s^^tf e>n 

o ctD.t^^jtbT^ ->^pypfcf;^ v^p:^;^ ->?p^>^ 
->^p-\^->;us, i-7WDy^D^D^n. 2-^>v;ui/^p^ 

JcSfcU ££K3~7*S©fl!lca:£#Sjt y^D7^WliW± 

i>Vi»m* 7M^J>^ t°D-;i/i. k!aU>I. tfP'Jv>§t -f >H- 
-;HR, tf'JvVSt tWJS»m» */U>5it >>th*P*/U>5t fh7 
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h»jv>st ^>y*y u -is.^/-)vn, -is.?*/v> 

<$^^'jv>m, *>*m ^/-)vm* &)9v>m> trus^>», 

>», x*74U>St ^7->St ^xU^>«, t7f'Jy>S, *7'J5? 

<iv**w-)m* 7x/*u-s»?», x7*/-;i^ x 

7l/-;W8, W>7y>I, x7^7V/-;HR» ?7i?7i?>m* V77V 

tUTtt, ^jA«N-7-t^;nf^7> 5 >^> n-p- Hux>;ui/*-;n^ 
ftsst. i/t7U7)i*)mtfim&<±.m&bT^T%&^o ^o^mm^zm 

fcWftSOW^ Bff)2!i(D7U->il'S©S^»i:|pI^^ ; b<D^#tf e»tl^) 0 -Wet 
, 77>i> xh7tHPtf7>^ fh7tFP77>l, ft7i>I, ^ 
7 7>1, 7D-7>i, ?D*>8B. y^> l /7 7>S, -fV^n7>S, 7l 

y*U-^>», *U->x>St. ?7>Xk>i, ^>yy^u->i, ^>v^ 
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1 2 

tdxjus, x*->x;wk ^>*Af;vg> b;i/*u;v», ^7h-r;PS 

BJftsnx^xt>«fcv>(£»7;wi'^->*;i'3i?^S» 75/ 

(£i»7;pn=ir'>*;i/^-;ust«, {£^7;m^'>«^^;^^;i/S^^L 
fc*£*!fcu 7;i'3*'>»#®&*##i~6» ifSb<tti-4®s^t 
o fliAtf, * h^^jM^ua, ih^->*M^n. n-^o^^ 
i jufcjus, n-^h^->*;u^-;PS, i-7h 

n -yD#*5/*J^-^t*->& i -7 p P^+->'*;P^-^^+> / S < n- 

7h+->*;u#-;i/^^ i -yh*">*JU#-^**>*» s-7h+-> 
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<D7m&tm&istzmzt>)\,$~)i***sm (coo) ^is£Lfcg£*u m 

*->g, 2, 3-yt KP^r^^Ptf^^^^^l/^xS^WT;^;^^© 

Any>ifi(t xyssurf, mm?, avmmwmtfzn 

xb£^&m7)\s3*ism\zz)l*~)V&tfi&&Ltz&$:Mt&V, flRtfy 
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ji/Tji/*- jus, □^>5 L ;i/x;u*-;i/Sii7&^tf ens. 

7;^^x;u*-;i/S, fiHft$nxviXfe«tir^>^D7;w^^*-^S. B 
tt$nxviX s b<k^'>^P7J^^^->^^-^s» Bfcsnxv>xt>«fcv* 
7^y;uu*-jug. Hjftsnx^xt>j:<, Mte*ftTv>xt>«fcv>«*si;*ji' 
«tt$nx^xt)«fc^fi«7^3^v'^^*-^s*svittfli»sn 

X (/> X t> J: V » 7 'J - )l X ;U* ~ Jl/S o 

B»$nxviXt)«fc^*;P3|5+>';i/Sttt, f»E©B*S*iTi>T , b,fcH7-> 
**->S, D^'>;i/* j^^** vS«*^tf sns. 

ens. *fc«ft7;p3*'>7^*^*©7^3*->**fer47;p*;p*©*^ 
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1 5 

l-th'D^yi^S, 3-fc HP + x-n-yDtf;i/8, 2, 3-/hHD 

. 2-^5 L ^7 5yx^»^^ffe»n?)o tt7$yy;wn©7 

7-fe^;u75yx^s. /o^;p**^#Ji/#x;u73- /"x^;i/g$ 
^we>ns. tfc, <att*jpjj5x;u7 5y7J^;us©7 5yssfctt7;^ 
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1 6 

w&znx^xh£^7V-)i?-t&t\t, mz<D^&znx^xb£^7V 

w&znx^xb&<. ms-znx^xb&^&mmtt&tit, Mfsoem 
znx^xh&<. %rcm&t£nx^xb&^w.mm&\z.ttm^&hfc&* 

S£;f*U mtf4-*/ UJI/:**^ 8-fh7kHn + /UWyI 
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(CH,) (CH 2 ) n-«»T?«J*SnT^T'bJ:V»« 

A*;rDrM;U7.£ffl^£#& (W098/46777&£) ^fcipDTfT^ £ 
. A-f y»J H-TOfftttt, tztZtts 5^H>^>©^ (Kohler. G. and 
Milstein, C. , Methods Enzymol. (1981) 73: 3-46 ) m\ZWCTft5 Z\ t&T* 
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&*S^ft£ffl^3££^T£3 Carl, A. K. Borrebaeck, James, W 

. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the United Ki 
ngdom by MACMILLAN PUBLISHERS LTD, 1990#$O . MttttKlte* /Vf 7'J H~ 

^mwhfrib&fc^mm$:m^Tijifc<D»i&&®. otmm ©cdnas^-t^. 
stotrzvifcwmm&zi- h*T^DNA^#e)tin«, zn£ffim<Di?i&i£i%m 

, ^©v^^^-H-r^DNA^, fommm<DWh*^tsm$i'<>7?-^ufr& 

\Z&£l,tz&fc z ?®.mx.mVifc. mXlf, (Chimeric) Vifc, khSHfc ( 

Humanized ) 3. ;ift£<D«in#W:, WttKDjjm&m^T 

T^x^opj^^c^^-K-r^DNA^k hfawofenmmz^-FS'zv 
mtmBb, znz%m^2 ?-\zmfr&A,x°m&zmALm£ts j &z>z\ tiz& 

I: bSHfciriftte. mffifc (reshaped) thVifcthfoZn. tbUnom^W) 
fcttt&-?VXViW<Dfflffift&:l£i&® (CDR; complementarity determining 
region) £t hfti^Mtt^^^tiLfctx^T^O. -^tD-j&ift&jt 
e™&*.^£*>*0£>nT^&. AttWCte, T£7.*a#tf)CDR«J:t htn#©7 
l/-A7-^t^ (framework region ; FR) SaHS"T*J:'5 K^frLfcDNABE^J 

l/^-^F^bPCR^UckO^^-rSo t#e>*l£DNA£k FT 
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Muttjiowsna- (Kw^WFfflR^wiMEP 239400 > mm^nttim^m 

#^W0 96/02576#!&) . CDR*^LTjg«S*n* k httftOFRtt. ffl*tttfc££S 

7l/-A'7-#fg*££>7$ y&SrMt&LT&ekV* (Sato, K.et al., Cancer Res 
. (1993) 53, 851-856) . 

fc&mzztbX-ZZ 0fc&¥l-59878#HB) . k M/MHtfi^^T® 

m<Dthttfc*mft?z>zttfT*zz> mm^nmrn^mmmo 93/12227, wo 

92/03918, W0 94/02602, W0 94/25585, W0 96/34096, W0 96/33735#B8) . £b 
\z. kh#vfc^7*7'J-£ffl^T, /t>->^£K:J:Okhffi#£m#-f 
ffita^nx^*. 09*. tf, k (scFv) tlT7 

W0 92/01047, W0 92/20791, W0 93/06213, W0 93/11236, W0 93/19172, W0 95/0 
1438, W0 95/15388£<Mtfc-r*;i£#T#S. 

mmmtLTfe, (1) ff¥L£;UI& CHO, COS, UP-?, BM (baby 
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hamster kidney ) , HeLa, Vero, (2) W3££ftl& 77W7^^X 

Mmmm. $>z>wtu) g^w. sf9, sf2i, muEtm^nx^ 

So *«aill&tLTtt, rnf^Tt (Nicotiana) JS, WAtf^Dx-f 7* • 
^A*#A (Nicotiana tabacui) a*©*ffllS**»£ttT*3?K Jltl**;!^^ 
1-n««tVi. gS«M&£LTtt, MM** D-yJjUS.'kZ (Saccharomyce 

s ) f£, fil^^-y-^^D^-tX • -fel/k'^X (Saccharomyces serevisiae) , & 
0O;U£, 7X^J^^X (Aspergillus ) MX\*7 7,^7.^)17 • ~ 
#- (Aspergillus niger ) &£#fte>nW3. H»K^ffl-rs^'&> *ffl 

M^ffli^i^^^. iitttitfi (e. con ) , 

ffitttePepTK^U PepTOM^Pfi^-rS^^D, ift#©BfJtXte^ 
©MftJT&oTfcJ;^. MXiX. ^©B/rJtiLTte, Fab, F(ab' )2, Fv, 

£ tz mtm t < \$Lm<mv*m% & u > # - t^«s £ -> > ^x x >fv ( S 
cFv)*^tf^ns. uttwurau fc&zmm. «*tf/i/vrx <^>mx 
mil, ^n*^^^^-»cSALfc^> »ysfcfc±»iiref23aa#*(fl* 

tf, Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976, Better, M. & H 
orwitz, A. H. Methods in Enzymology (1989) 178, 476-496, Academic Press, 
Inc., Plueckthun, A. & Skerra, A. Methods in Enzymology (1989) 178, 47 
6-496, Academic Press, Inc., Lamoyi, E. , Methods in Enzymology (1989) 1 
21, 663-669, Bird, R. E. et al., TIBTECH (1991) 9, 132-137#HB). scFvte 

, ft#<DmmmtLwm.*iit&mm-rzzt\z&r)®e>tiz>. jkdscfvk*^ 

T, HttVft*£L«Vfftttt.' 'J ff*L<tt^^l«U>*-«r^l/Ta 
ig£tt3 (Huston, J. S. et al., Proc. Natl. Acad. Sci. U.S. A (1988) 85, 5 
879-5883) 0 scFvfc;fctt5H8Vffi*;fc<fcZA.£V««tt, *Wfflm\Z$iWt LTIB 
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m $. fc «LIIV0^ £ □ - H t % DNAtf) 0%. *flt><DMffl<05% <D±ffiX ttHfH 

-*t&JBV>TPCRi£fc«fc!3iifiU ££K^7^FU>#--$#£3- 

^-»**&*£fe#T*i*IT*££fc<fc91t£*i*. £fc. -0.scFv£n- 
*DNA^S!Snst. *J:lf«»»^^^- 

o ia&©^#|i^£LT, #UX?1/>^U^"JI/ (PEG) ^O^S^t^U 

SKfcvvrTTfcfcftsnw-s. ^bjk&h-s r^t^j Kitten s©i/t#fc 

v»*ft»o*j*tJ:D VISITS ££#T££ e flIAfcf, 7otM yktiyhUE 

Jfi«r, Sflr^SSMiR* Jn#£#m »8TSCt 

(Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spr 
ing Harbor Laboratory, 1988). 

^©inill^-Q^tt (Antibodies A Laboratory Manual. Ed Harlow, David La 
ne, Cold Spring Harbor Laboratory, m&)<DM%.\Z\t'jk%lCO Z. 

ttf-czz. mx\z. el isa mm#M&&**k&&) * eia mm&&m&& 
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T 6 7 >^ > X* U # 1/ K £ ft & . £ © 7 > X * U * * 
S < i: t> 1 5TO±© ^ ^ K fc^T ^ 7 >^-fe >X ^ U 3* ^ ^7 k ^"^ F 
TOn H>^tf7>^-t>X^U3*^^l/^HTS?)o 7>^-k>X^>J^f 

e>ft^» 

^m<Dmmmmmmmit, ma, #mn®j*(D^?nxb-zimx$>z>j)K # 

3. &5-mtLT\t, mX\i, HlKo£&ffilkg&fcOO.OOOlmg^e>lOOOing© 
mWXM&ZttfvimT'&Z. #J;U;f, j&#&fcD0.0Ol~lO0000mg/ 

MifrF&ZttfXt (flAfcf, Remington's Pharmaceutical Science, latest e 
dition, Mark Publishing Company, Easton, U.S. A) , g^WUff^^ft^ffl^ 

^mm^mz^tsh(Dx^xh^\ 
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m 2 \t. AT-264© t H$BiSjg$cAsPC-l ^Mt^mmmmmmm^rmx^ 
x-^«W±S.D. (n=3-4) T^Lfc. 

m3\$. BaF3/PepT2J;:W5AT-264©PepT2|fiM£^T0T*;fc3o 
TO+S.D. (n=3-4) T*m*Vtz. 

M4\t. AT-264©t hlf Biffi^BxPC-3{I*H-S)ffl)iaiimifllStJ^*$:^T0-e^ 
5. x-*&TO±S.D. (n=6) TS^Lfc. 

mMM 1 3 AT-264<DPepTlf£ttK^f£ffl 

AT-264«TM^T^$nS*iii^WUT>^. #1"t£W^ F h 7 > 
(PepT) ©aMT**^i:*WT©^ll»wJ;0«Bbfc. 
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AT-264©PepTia*liB**hh»l»*»lia« (Caco-2«) tMlfc. *<Dfe 
j&&H4£«[ l4 C] ^'J *>JHM>3 *»<Dia8lia^'v©m*»cMT§IC 5 o«100 
/iinf&ofc (HI) . Caco-2«T«PepTl<Z)^^LT^O> AT-264tePepT 
10D«lffi&ia#Lfci:^&nfc. fcis, **H"C«fflbfcAT-264»«**«»50 
~60!n?&9. HPROIC s ,tt50MWeaET?**t#ATVi*. 

t^«j2] AT-264©h mmmmsK-uzttTznMMmmmm 

AT-264£RPMI1640-10mM Hepes (OT, ®MtM?) . 0. 5* X*/-Jk 0.5X 
DMS0T?8#U 2.5mM AT-264»«£W»bfc. Z. L 

TO. 625fc S fcO. 0625mM AT-2G4»**»li!l Ufc. 

b hll?MJgmsPC-1^50mS^tJ^tt!T5Xl0 4 »/niLtP3mL/to £©!K 

8M9t£40/iL/well (2X10 3 i» -CCollagen type 13- h^096well^U- 
McS#£, 160tfL©AT-264»«t£Si0l/fc. C0,-f >+3.^-^-T?6BM««L 
(ig^B&KlOOunits/mL^XvU X 0. lmg/mLX hiV^" ->>«J)D) . 

H2lC«BJfi*9«[tt*e**^L/fe. 2mM AT-264#«ETT*930X, 0.5inMT"*>^ 

§8MttAT-264#£TT'fcJ!.£ttfcfrofc. RT-PCRO»**^» AsPC-lT* 

JiPepTl©56IB*«PepT2K]t^T«»T»ofc. £U:«fcD* AT-264KJ:SMtSm 

*«raw»«B«ttT?tt*<PepTiottiffiia#fc«t*t#^snfc. 

[HM^J 3 ] AT-264<DPepT2fgteH«f£ffl 

T^X#ffil*»«BaF3tt hPepT2£3fi{H3g83i*fciWll& (OT, BaF3/Pe 
pT2tB§-T) ^fflUT, AT-264©PepT2Mffi**tt8^Lfc. -t^lS*. i**M4g 

3) . fiU«fcD* AT-264«PepT10D^b-r, PepT2©*MB£ESfS£ fctfWfc 

mmm^ AT-264(Dt hJ?R««cBxPC-3C*H"4»l&i>5t«HW^ffl 
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AT-264£RPMI 1 640-1 OmM Hepes, lOOuni ts/mL^-v'U >, 0. lmg/mLT. hUZf h 
->> (OT, %i&t1&-?) s 0.5X X*y-;k 0.5* DMS0"Tri§$U 2.5mM 
AT-264M£18glL£. £fc, £©«££«#fRLT0. 625& £>tflC0. 0625m 
M AT-264M$rP$3tfc. 

BxPC-3^50!l!FBS^tf^itt-e5X10 4 iifflJ!a/iDL(Ci^£ltfCo ZOmffimZWul/v 
ell (2X10«) TCotlagen type I □ — hi§^C096well7 F 'l/— MlSFcL 160 
ML(DAT-264«£MLfc. C0 2 -T >*;i^-?-T*6B[IS]ig^U M6B&K 
£*fflM£MTS assay T?£»fcLfco 

g|4H«iimf^^m^^Lfeo 2mM AT-264#£TT$J75*. 0. 5mMT : b^20 
*MMm$Wf3& 6*1*1. ^»T-e©m^lC*ViT, BxPC-30>^<§« 
«AT-264#ftTl?t)^^n^^o/!:o RT-PCRCD&Hfr 6 . BxPC-3T*tePepT 

20^^PepTHCifc^Tffi^-e^ofe. fiJUcfcO, AT-264(Ick^^)iaii5SWJ« 
, M#ttT&& < PepT2(D^^MlCct § A £>nfc. 



WO 03/033024 



PCT/JP02/10743 



2 7 

-Asa (i) 



WO 03/033024 



PCT/JP02/10743 



2 8 




O R 4 

U R, tt*A- (CH,) m-, *3WR?*fctt««ianT^Tt»J:^«»7;W 
TJI^JPaSS. m«0~6(DSicSr^-r. (CH,) n-SHfl-fcl fllJU:® 

Bfes-r«tt$tiTViTt)J:^. r 4 te7;u^;ussrc«7^y 

&lSg£^U R 5 &*-C (=NR 6 ) NHj, 1-NH-C (=NR 6 ) NH,£ 
fcttS- (CH,) n— NHR 6 ^^TR 6 «tK^M^. * 
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DESCRIPTION 
CELL. GROWTH INHIBITORS 

Technical Field 

5 The present invention relates to cell growth inhibitors 

comprising a peptide transporter inhibitory substance as an active 
ingredient . 

Background Art 

10 Mammalian animals need to take in external sources of nutrition, 

and many transport proteins are known to exist in cells. Many peptide 
transporters (peptide transport proteins), which carry out peptide 
transport, have been found to date (for example, J. Biol. Chem.,- 
270 (12) : 6456-6463, (1995); Biochim. Biophys. Acta., 

15 1235:461-466,(1995); Mol. Microbiol., Vol. 16, p825, (1995); 
Unexamined Published Japanese Patent Application Not (JP-A) Hei 
6-2 61761; JP-A Hei 11-172; and US 5849525) . Peptide transporters can 
be classified into proteins that import peptides into cells, and 
proteins that export peptides from cells . They can also be classified 

20 according to the different energy sources used during transport. 
Proton-driven peptide transporters, which carry out transport by 
utilizing the difference between proton concentration inside and 
outside of a cell, belong to the PTR family (Mol. Microbiol., Vol. 
16, p825, (1995)). Peptide transporters that carry out transport 

25 using ATP in the body belong to the ABC family (Annu. Rev. Cell. Biol. , 
Vol. 8, p67, (1992) ) . 

There are reports that peptide transporters are involved in the 
transport of not only small-molecule peptides such as dipeptides and 
tripeptides, but also of pharmaceutical agents such as P-lactam 

30 antibiotics and ACE inhibitors (Ganapathy, Leibach., Curr. Biol. 3, 
695-701, (1991); Nakashima et al., Biochem. Pharm. 33, 3345-3352, 
(1984); Friedman, Amidon., Pharm. Res., 6, 1043-1047, (1989); Okano 
et al., J. Biol. Chem., 261, 14130-14134, (1986); Muranushi et al . , 
Pharm. Res., 6, 308-312, (1989); Friedman, Amidon., J. Control. Rel., 

35 13, . 141-146, (1990) ) . 

PepTl and PepT2 are proton-driven peptide transporters that 
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contribute to the absorption of proteins and the maintenance of 
peptidic nitrogen sources by transporting small-molecule peptides 
into cells. PepTl and PepT2 are 12-transmembrane proteins., 
comprising 708 and 729 amino acids, respectively (J. Biol. Chem., 
5 270(12) :6456-6463, (1995); Biochim. Biophys . Acta., 1235:461-466, 
(1995); and Terada. and Inui, Tanpakusitsu Kakusan Kouso., Vol. 46, 
No. 5, (2001) ) . 

There are reports that PepTl and PepT2 also transport 
pharmaceuticals such as p-lactam antibiotics and bestatin (Saito, H. 

10 etal., J. Pharmacol. Exp. Ther., 275, 1631-1637, (1995); Saito, H. 
etal., Biochim. Biophys. Acta., 1280, 173-177, (1996); and Terada, 
T. et al., J. Pharmacol. Exp. Ther., 281, 1415-1421 (1997)). 

PepTl is mainly expressed in the small intestine, and its 
expression has also been confirmed in the kidney and pancreas. 

15 Expression of PepT2 has been confirmed in the kidney, brain, lung, 
and spleen. PepTl and PepT2 have been reported to be localized in 
the small intestine, and in the brush border membrane of renal tubular 
epithelial cells (Ogihara, H. et al., Biochem. Biophys. Res. Commun. 
220, 848-852, (1996); Takahashi, K. etal., J. Pharmacol. Exp. Ther., 

20 28 6, 1037-1042 (1998) ; Hong, S . etal., Am. J. Physiol. Renal. Physiol. , 
276, F658-F665 (1999); and Terada and Inui, Tanpakusitsu Kakusan 
Kouso., Vol. 46, No. 5, (2001)). 

Furthermore, overexpression of PepTl in the cell membrane of 
human pancreatic duct carcinoma cell lines (Cancer Res. , 58, 519-525, 

25 (1998)), and expression of PepT2 mRNA in human pancreatic duct 
carcinoma cell lines (Millennium World Congress of Pharmaceutical 
Sciences, (2000)) have been reported. However, the involvement of 
PepTl and PepT2 in cancer cell, growth was unclear, and no discussion 
had been made as to whether inhibiting the function of PepTl and PepT2 

30 will affect cancer cell proliferation. 

Disclosure of the Invention 

Such circumstances in the art led to the present invention, the 
objective of which is to provide cell growth inhibitors comprising 
35 a peptide transporter inhibitory substance as an active ingredient, 
and specifically, to provide cell growth inhibitors for cancers such 
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as pancreatic cancer. 

The present inventors found that AT-264 suppresses cell growth 
through its inhibitory effect on PepTl activity. Furthermore/ as a 
result of examining whether AT-2 64 comprises the effect of inhibiting 
5 the cell growth of human pancreatic cancer cell line AsPC-1, the 
present inventors found that it suppressed cell growth in the same 
way. These findings show that cell growth can be suppressed by 
inhibiting the activity of peptide transporters. Suppression of 
peptide transporter activity can be considered as an important 
10 indicator for the development of growth inhibitors for cancer cells 
and such. 

More specif ically, the present invention provides: 
[1] a cell growth inhibitor comprising as an active ingredient 
a substance that inhibits a peptide transporter; 
15 [2] the cell growth inhibitor of [1], wherein the peptide 

transporter is a proton-driven peptide transporter; 

[3] the cell growth inhibitor of [1], wherein the peptide 
transporter is PepTl or PepT2; 

[4] the cell growth inhibitor of any one of [1] to [3], wherein 
20 the peptide transporter inhibitory substance is a substance that 
inhibits the transport function of a peptide transporter by binding 
to the peptide transporter; 

[5] the cell growth inhibitor of any one of [1] to [3] /wherein 
the peptide transporter inhibitory substance is a sulfamide 
25 derivative represented by the following formula (I) : 
Formula (I) 

ft 
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Ri represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R 2 represents a substituted or unsubstituted, fused or non-fused 
nitrogen atom-containing heterocycle; 
5 R 3 represents a A-(CH 2 ) m - group, a hydrogen atom, or a substituted 
or unsubstituted lower alkyl group, wherein, A., represents a 
substituted or unsubstituted aryl group, substituted or unsubstituted, 
fused or non-fused heterocycle, or substituted or unsubstituted lower 
cycloalkyl group, and m represents an integer from 0 to 6, and the 
10 -(CH 2 ) m - may be substituted with one or more substituents; 

R 4 represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R 5 represents -C(=NR 6 )NH 2 , -NH-C (=NR 6 ) NH 2 , or - (CH 2 ) n -NHR 6 group, 
wherein R 6 represents a hydrogen atom, lower alkyl group, hydroxyl 

15 group, acyl group, acyloxy group, lower alkoxy group, lower 
alkoxycarbonyl group, lower alkoxycarbonyloxy group, or lower 
hydroxyalkylcarbonyloxy group, n represents an integer from 0 to 2, 
and the -(CH 2 ) n - may be substituted with one or more substituents; 
[6] the cell growth inhibitor of any one of [1] to [5], wherein 

20 the inhibitor suppresses the growth of a cancer cell; and 

[7] the cell growth inhibitor of [6], wherein the cancer cell 
is a pancreatic cancer cell. 

The present invention provides cell growth inhibitors 
25 comprising a peptide transporter inhibitory substance as an active 
ingredient. Peptide transporters targeted by the cell growth 
inhibitors of this invention are not particularly limited, however 
are preferably peptide transporters which incorporate peptides into 
cells using proton motive force. More preferably , they are PepTl or 
30 PepT2, and most preferably, they are PepTl . 

The nucleotide and amino acid sequences of PepTl and PepT2 are 
already known (human PepTl: GenBank XM_007063 (J. Biol. Chem. , 
270 (12) : 6456-6463, (1995)); and human PepT2 : GenBank XM_002922 
(Biochim. Biophys. Acta., 1235:4 61-4 66, (1995))). 
35 There are no limitations as to the peptide transporter 

inhibitory substances of the present invention, as long as they 
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inhibit peptide transporter-mediated transport, and suppress cell 
growth. Examples of substances that inhibit peptide 

transporter-mediated transport include substances that inhibit the 
transport function of a peptide transporter by binding thereto, and 
5 substances that suppress peptide transporter expression. Substances 
that inhibit the transport function of peptide transporters by binding 
thereto are preferred. 

Examples of substances that bind to peptide transporters 
include synthetic low-molecular-weight compounds, antibodies, 
10 proteins, peptides, and natural compounds. The compounds 
represented by the formula (1) below (see, WO 97/19919) or antibodies 
are preferred. 

Sulf amide derivatives represented by formula , (1) 




15 wherein, 

Ri represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R2 represents a substituted or unsubstituted, fused or non-fused 
nitrogen-atom-containing heterocycle; 

20 R3 represents a A-(CH 2 ) m - group, hydrogen atom, or substituted or 
unsubstituted lower alkyl group, wherein, A represents a substituted 
or unsubstituted aryl group, substituted or unsubstituted, fused or 
non-fused heterocycle, or substituted or unsubstituted lower 
cycloalkyl group, m represents an integer of 0 to 6, and the -(CH 2 ) m - 

25 may be substituted with one or more substituents; 

R 4 represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R 5 represents -C(=NR 6 )NH 2 , -NH-C (=NR 6 ) NH 2 , or -(CH 2 ) n -NHR 6 group, 
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wherein R6 represents a hydrogen atom, lower alkyl group, hydroxy! 
group, acyl group,, acyloxy group, lower alkoxy group, lower 
alkoxycarbonyl group, lower alkoxycarbonyloxy group, or lower 
. hydroxyalkylcarbonyloxy group, n represents, an integer of 0 to 2, 
5 and the -(CH 2 ) n - n\ay be substituted with one or more substituents . 

In the present invention, the following terms have the following 
meanings, unless there are particular limitations. 

The lower alkyl group means a linear or branched alkyl group, 
wherein the number of carbons ranges from one to six, and preferably 

10 from one to four. Examples include a methyl group, ethyl group, 
n-propyl group, i-propyl group, n-butyl group, i-butyl group, s-butyl 
group, and t-butyl group. 

The lower alkoxy group means a linear or branched alkyloxy group,- 
wherein the number of carbons ranges from one to six, preferably ranges 

15 from one to four. Examples include a methoxy group, ethoxy group, 
n-propoxy group, i-propoxy group, n-butoxy group, i-butoxy group, 
s-butoxy group, and t-butoxy group. 

The amino protecting group refers to any group that can protect 
the amino group to which Ri is bound in the process of synthesizing 

20 a compound of formula (1) , and conventionally usable amino protecting 
groups can be used. Examples of such amino protecting groups include 
a formyl group, acetyl group, benzoyl group, trif luoroacetyl group, 
benzyloxycarbonyl group, methoxycarbonyl group, t-butoxycarbonyl 
group, phthaloyl group, benzyl group, and tosyl group, and preferably 

25 a t-butoxycarbonyl group. 

Furthermore, the substituted or unsubstituted amino group means 
an amino group that may be substituted with one or more substituents, 
such as the aforementioned amino protecting group, hydroxyl group, 
substituted or unsubstituted lower alkyl group, substituted or 

30 unsubstituted acyl group including a substituted or unsubstituted 
lower alkoxycarbonyl group or a substituted or unsubstituted lower 
alkylaminocarbonyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted sulfonyl group, substituted or 
unsubstituted, fused or non-fused heterocyclic group, substituted 

35 or unsubstituted lower alkoxy group, substituted or unsubstituted 
cycloalkyl group, substituted or unsubstituted cycloalkyloxy group, 
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substituted or unsubstituted aryloxy group, substituted or 
unsubstituted, fused or non-fused heterocyclic-oxy group, and a 
substituted or unsubstituted silyl group. Examples include a 
methylamino group, ethylamino group, acetylamino group, 
5 dimethylaminocarbonylamino group, phenylamino group, 

p-toluenesulf onylamino group, methanesulf onylamino group, 
4-piperidinylamino group, cyclohexylamino group, cyclopentylamino 
group, and cyclopropylamino group, and preferably include a 
methylamino group, ethylamino group, acetylamino group, 

10 p-toluenesulf onylamino group, methanesulf onylamino group, and 
cyclopropylamino group. 

The substituted or unsubstituted lower alkyl group means a lower . 
alkyl group that may be substituted with one or more substituents 
such as a halogen atom, hydroxyl group, thiol group, substituted or 

15 unsubstituted amino group, substituted or unsubstituted acyl group 
such as a substituted or unsubstituted lower alkoxycarbonyl group 
of a substituted or unsubstituted lower alkylaminocarbonyl group, 
nitro group, cyano group, substituted or unsubstituted aryl group, 
substituted or unsubstituted sulfonyl group, substituted or 

20 unsubstituted, fused or non-fused heterocyclic group, substituted 
or unsubstituted carboxyl group, substituted or unsubstituted lower 
alkoxy group, substituted or unsubstituted cycloalkyl group, 
substituted or unsubstituted cycloalkyloxy group, substituted or 
unsubstituted aryloxy group, substituted or unsubstituted lower 

25 alkylthio group, substituted or unsubstituted, fused or non-fused 
heterocyclic-oxy group, substituted or unsubstituted cycloalkylthio 
group, substituted or unsubstituted, fused or non-fused 
* heterocyclic-thio group, substituted or unsubstituted arylthio group, 
substituted or unsubstituted sulfonyloxy group, and substituted or 

30 unsubstituted silyl group. Examples include a 

2- (pyrrolidine-l-ylcarbonyl) ethyl group, 

3- phenyl-2- (pyrrolidine-l-ylcarbonyl) -n-propyl group, 
3, 3-diphenyl-n-propyl group, 2 , 2-diphenylethyl group, and 
2-cyclohexyloxyethyl group, and preferably include a 

35 3-phenyl-2- (pyrrolidine-l-ylcarbonyl) -n-propyl group, 
3, 3-diphenyl-n-propyl group, and 2 , 2-diphenylethyl group. 
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The substituted or unsubstituted lower alkoxy group means a 
lower alkoxy group substituted with substituents similar to those 
described for the above-mentioned lower alkyl groups. Examples 
include a f luoromethoxy group, fluoroethoxy group, and benzyloxy 
5 group. 

The aryl group is a group in which one hydrogen atom is removed 
from an aromatic hydrocarbon. Examples include a phenyl group, tolyl 
group, naphthyl group, xylyl group, biphenyl group, anthryl group 
and phenanthryl group, and preferably include a phenyl group and 

10 naphthyl group. 

The substituted or unsubstituted aryl group means the 
abovementioned aryl group in which an arbitrary hydrogen atom may 
be substituted with one or more substituents, including a substituted 
or unsubstituted lower alkyl group, substituted or unsubstituted 

15 lower alkoxy group, halogen atom, hydroxyl group, thiol group, 
substituted or unsubstituted amino group, substituted or 
unsubstituted acyl group, substituted or unsubstituted lower 
alkylthio group, nitro group, cyano group, substituted or 
unsubstituted aryl group, substituted or unsubstituted arylalkyl 

20 group, substituted or unsubstituted aryloxy group, substituted or 
unsubstituted sulfonyl group, substituted or unsubstituted carboxyl 
group, substituted or unsubstituted lower alkylsulfonyl group, 
substituted or unsubstituted lower alkylsulf onylamino group, 
substituted or unsubstituted, fused or non-fused heterocyclic group, 

25 substituted or unsubstituted cycloalkylthio group, substituted or 
unsubstituted sulfonyloxy group, substituted or unsubstituted 
arylthio group, substituted or unsubstituted silyl group, substituted 
or unsubstituted, fused or non-fused heterocyclic-oxy group, and a 
substituted or unsubstituted,. fused or non-fused heterocyclic-thio 

30 group. Examples include an o-methylphenyl group, m-hydroxyphenyl 
group, p-carboxylpheyl group, 2-phenethylphenyl group, 
2, 3-dimethoxyphenyl group, 2-methyl-4-aminophenyl group, 
phenoxyphenyl group, 3-phenethylphenyl group, 5-cyanonaphthyl group, 
4-amino-l-naphthyl group, 6-hydroxy-l-naphthyl group, 

35 3-methoxyphenyl group, 2-methoxyphenyl group, 2-ethoxyphenyl group, 
2-benzylphenyl group, 3-bromo-l-naphthyl group, 
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6-methoxy-l-naphthyl group, 1-naphthyl group, and 2-naphthyl group, 
and preferably include a 2-phenethylphenyl group, 
6-hydroxy-l-naphthyl group, 3-bromo-l-naphthyl group, and 
2, 3-dimethoxyphenyl group. h substituted or unsubstituted 
5 cycloalkyl group means a cycloalkyl group with three to seven carbons, 
preferably four to six carbons, of which an arbitrary hydrogen atom 
may be substituted with one or more substituents, such as groups 
similar to those of the aforementioned aryl group. Examples include 
a cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl 

10 group, 1-fluorocyclopropyl group, 2-benzylcyclohexyl group, 
2-aminocyclopentyl group, 2-carboxycyclopentyl group, and 
2- (6-methoxy-l, 4-benzoquinone) , and preferably a cyclohexyl group. 

The substituted or unsubstituted, fused or non-fused nitrogen 
atom-containing heterocycle means a saturated or unsaturated three- 

15 to seven-membered heterocycle which contains one or more nitrogen 
atoms as a heteroatom, and which may further contain heteroatoms such 
as oxygen atoms and sulfur atoms. The nitrogen atom-containing 
heterocycle may be fused to one or more three- to seven-membered 
aromatic rings, heterocycles, or cycloalkyl rings. An arbitrary 

20 hydrogen atom bound to a ring carbon atom may be substituted with 
one or more substituents, such as those similar to the substituents 
of the aforementioned aryl group. Examples of a nitrogen 
atom-containing heterocycle include an aziridine ring, azetidine ring, 
pyrrole ring, pyrroline ring, pyrrolidine ring, indole ring, indoline 

25 ring, isoindole ring, octahydroindole ring, carbazole ring, pyridine 
ring, piperidine ring, quinoline ring, dihydroquinoline ring, 
tetrahydroquinoline ring, decahydroquinoline ring, isoquinoline 
ring, tetrahydroisoquinoline ring, decahydroisoquinoline ring, 
quinolone ring, acridine ring, phenanthridine ring, benzoquinoline 

30 ring, pyrazole ring, imidazole ring, imidazoline ring, imidazolidine 
ring, benzoimidazole ring, pyridazine ring, pyrimidine ring, pyrazine 
ring, piperazine ring, benzodiazine ring, triazole ring, 
benzotriazole ring, triazine ring, tetrazole ring, tetrazine ring, 
purine ring, xanthine ring, theophilline ring, guanine ring, 

35 pteridine ring, naphthylidine ring, quinolizine ring, quinuclidine 
ring, indolizine ring, oxazole ring, benzoxazole ring, isoxazole ring, 
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oxazine ring, phenoxazine ring, thiazole ring, thiazolidine ring, 
benzothiazole ring, isothiazole ring, thiazine ring, oxadiazole ring, 
oxadiazine ring, thiadiazole ring, thiadiazine ring, dithiazine ring, 
and morpholine ring, and preferably include a piperidine ring, 
5 piperazine ring, isoquinoline ring, and tetrahydroisoquinoline ring. 
Preferred examples of those having substituents include an 
N-acetylpiperazine ring, N-p-toluenesulf onylpiperazine ring, and 
4-methylpiperidine ring. 

The substituted or unsubstituted, fused or non-fused 

10 heterocycle means a saturated or unsaturated three- to seven-membered 
heterocycle containing one or more nitrogen atoms, oxygen atoms, or 
sulfur atoms as a heteroatom. The heterocycle may be fused to one 
or more three- to seven-membered aromatic rings, heterocycles, and 
cycloalkyl rings. An arbitrary hydrogen atom bound to a ring carbon 

15 atom may be substituted with one or more substituents such as those 
similar to the substituents of the aforementioned aryl group. 
Besides the aforementioned nitrogen atom-containing heterocycle, 
examples of such a heterocycle include a pyran ring, furan ring, 
tetrahydropyran ring, tetrahydrof uran ring, thiophene ring, 

20 benzothiophene ring, dihydrobenzothiophene ring, benzofuran ring, 
isobenzofuran ring, chroman ring, chromene ring, dibenzofuran ring, 
isochroman ring, phenoxatine ring, xanthine ring, thianthrene ring, 
benzodioxane ring, benzodioxolane ring, and thiolane ring, and 
preferably a benzothiophene ring. 

25 The acyl group is a group in which the OH in the carboxyl group 

of a carboxylic acid has been removed. Examples include a formyl group, 
acetyl group,, propionyl group, butyryl group, valeryl group, oxalyl 
group, malonyl group, succinyl group, benzoyl group, toluoyl group, 
naphthoyl group, phthaloyl group, pyrolidinecarbonyl group, and 

30 pyridinecarbonyl group, and preferably include an acetyl group and 
benzoyl group. Furthermore, the substituted or unsubstituted acyl 
group means an acyl group substituted with a lower alkyl group, or 
another group similar to those shown for the aforementioned lower 
alkyl group, as a substituent. Examples include a substituted or 

35 unsubstituted lower alkylcarbonyl group, substituted or 
unsubstituted lower alkylaminocarbonyl group, substituted or 
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unsubstituted lower alkyloxycarbonyl group, and 

aminocarbonylcarbonyl group. 

The acyloxy group means an acyl group to which an oxygen atom 
is bound, and examples include an acetoxy group and benzoyloxy group. 
5 The lower alkoxycarbonyl group means a lower alkoxy group to 

which a carbonyl group is bound, in which the number of carbons in 
the alkoxy portion ranges from one to six, and preferably ranges from 
one to four. Examples include a methoxycarbonyl group, 
ethoxycarbonyl group, n-propoxycarbonyl group, i-propoxycarbonyl 

10 group, n-butoxycarbonyl group, i-butoxycarbonyl group, 
s-butoxycarbonyl group, and t-butoxycarbonyl group, and preferably 
include a methoxycarbonyl group and ethoxycarbonyl group. 

The lower alkoxycarbonyloxy group means a lower alkoxycarbonyl 
group to which an oxygen atom is bound, in which the number of carbons 
. 15 in the alkoxy portion ranges from one to six, and preferably ranges 
from one to four. Examples include a methoxycarbonyloxy group, 
ethoxycarboxyloxy group, n-propoxycarbonyloxy group, 

i-propoxycarbonyloxy group, n-butoxycarbonyloxy group, 

i-butoxycarbonyloxy group, s-butoxycarbonyloxy group, and 

20 t-butoxycarbonyloxy group, and preferably include a 
methoxycarbonyloxy group and ethoxycarbonyloxy group. 
Hydroxyalkylcarbonyloxy group refers to the aforementioned lower 
alkyl group substituted with one or more hydroxyl groups to which 
a carbonyloxy group (COO) is bound. Examples include a 

25 hydroxymethylcarbonyloxy group, 2-hydroxyethylcarbonyloxy group, 
and 2, 3-dihydroxypropylcarbonyloxy group, in which the number of 
carbons in the alkyl portion ranges from one to six, and preferably 
ranges from one to four. 

Examples of the halogen atom include a fluorine atom, chlorine 

30 atom, bromine atom, and iodine atom. 

The lower alkylsulf onyl group is the aforementioned lower alkyl 
group to which a sulf onyl group is bound, in which the number of carbons 
ranges from one to six, and preferably ranges from one to four. 
Examples include a methylsulf onyl group, ethylsulf onyl group, 

35 n-propylsulfonyl group, .and i-propylsulf onyl group. 

Furthermore, an arylsulfonyl group means the aforementioned 
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aryl group to which a sulf onyl group is bound, and preferably includes 
a phenylsulfonyl group and a naphthylsulf onyl group. 

The substituted or unsubstituted lower alkylsulf onyl group and 
the substituted. or unsubstituted arylsulfonyl group represent the 
5 aforementioned lower alkylsulf onyl group and arylsufonyl group in 
which an arbitrary hydrogen atom bound to a carbon atom thereof may 
be substituted with one or more substituents. Examples of the 
substituents include those similar to the substituents indicated for 
the aforementioned aryl group. Such examples include a 

10 p-toluenesulf onyl group and a trif luoromethanesulf onyl group. 

The substituted or unsubstituted aminosulf onyl group is the 
aforementioned substituted or unsubstituted amino group to which a 
sulf onyl group is bound. . Examples include a methylaminosulf onyl 
group and a benzylaminosulf onyl group. 

15 The substituted or unsubstituted lower alkoxysulf onyl group 

means the aforementioned substituted or unsubstituted lower alkoxy 
group to which a sulfonyl group is bound, and preferably includes 
methoxysulf onyl group and benzyloxysulf onyl group. The substituted 
or unsubstituted cycloalkyloxysulf onyl group means a substituted or 

20 unsubstituted cycloalkyl group to which a sulfonyl group is bound 
through an oxygen atom. Examples include a cyclohexyloxysulf onyl 
group and cyclopentyloxysulf onyl group. 

The substituted or unsubstituted cycloalkylsulf onyl group is 
the aforementioned substituted or unsubstituted cycloalkyl group to 

25 which a sulfonyl group is bound. Examples include a 

cyclohexylsulf onyl group and cyclopentylsulf onyl group. 

The substituted or unsubstituted, fused or non-fused 
heterocyclic sulf onyl group means a substituted or unsubstituted 
heterocyclic group to which a sulfonyl group is bound, and preferably 

30 includes a 4-quinolylsulf onyl group and 

8-tetrahydroquinolylsulf onyl group. 

Furthermore, the substituted or unsubstituted sulfonyl group 
refers to a substituted or unsubstituted lower alkylsulf onyl group, 
substituted or unsubstituted cycloalkylsulf onyl group, substituted 

35 or unsubstituted cycloalkyloxysulf onyl group, substituted or 
unsubstituted aminosulf onyl group, substituted or unsubstituted, 
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fused or non-fused heterocyclic sulfpnyl group, substituted or 
unsubstituted lower alkoxysulf onyl group, or substituted or 
unsubstituted arylsuifonyl group. 

The substituted or unsubstituted carboxyl group means the 
5 aforementioned substituted or unsubstituted acyl group to which an 
oxy group is bound. Examples include a methylcarbonyloxy group, 
ethylcarbonyloxy group, isopropylcarbpnyloxy group, 

phenylcarbonyloxy group, and cyclohexylcarbonyloxy group. 

The lower alkoxyalkyl group means the aforementioned lower 
10 alkoxy group to which a lower alkyl group is bound. Examples include 
a methoxymethyl group, methoxyethyl group, t-butoxymethyl group, 
1-ethoxyethyl group, and 1- ( isopropoxy) ethyl group. Furthermore, 
the alkoxy group or alkyl group portions of the lower alkoxylalkyl 
group may be substituted with groups similar to the substituents 
15 indicated for the aforementioned alkyl group. 

The lower hydroxyalkyl group means the aforementioned lower 
alkyl group which is substituted with one or more hydroxyl groups. 
Examples include a hydroxymethyl group, 2-hydroxyethyl group, 

1- hydroxyethyl group, 3-hydroxy-n-propyl group, and 
20 2, 3-dihydroxy-n-butyl group. Furthermore, the alkyl group portion 

of the lower hydroxyalkyl group may be substituted with groups similar 
to the substituents indicated for the aforementioned alkyl group. 

The lower aminoalkyl group means the aforementioned substituted 
or unsubstituted amino group to which the aforementioned lower alkyl 

25 group is bound. Examples include a t-butylaminomethyl group, 
aminomethyl group, 2-aminoethyl group, benzylaminomethyl group, 
methylaminomethyl group, and 2-methylaminoethyl group. Furthermore, 
the alkyl group portion of the lower aminoalkyl group may be 
substituted with groups similar to the substituents indicated for 

30 the aforementioned alkyl group. 

The lower carboxylalkyl group is the aforementioned substituted 
or unsubstituted carboxyl group to which the aforementioned lower 
alkyl group is bound. Examples include an acetyloxymethyl group, 

2- acetyloxyethyl group, ethylcarbonyloxymethyl group, 
35 cyclohexylcarbonyloxymethyl group, cyclopropylcarbonyloxymethyl 

group, and isopropylcarbonyloxymethyl group. Furthermore, the alkyl 
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group portion of the lower carboxylalkyl group may be substituted 
with groups similar to the substituents indicated for the 
aforementioned alkyl group. 

The lower carbonylaminoalkyl group means the aforementioned 
5 substituted or unsubstituted acyl group to which the aforementioned 
lower aminoalkyl group is bound. Examples include an 

acetylaminomethyl group, t-butyloxycarbonylaminomethyl group, 
ethylcarbonylaminomethyl group, acetylaminoethyl group, and 
benzyloxycarbonylaminoethyl group. Furthermore, the amino group or 

10 alkyl group portion of the lower carbonylamino alkyl group may be 
substituted with groups similar to the substituents indicated for 
the aforementioned alkyl group. 

The substituted or unsubstituted lower alkylthio group is the 
aforementioned substituted or unsubstituted lower alkyl group to 

15 which a thio group is bound. Examples include a methylthio group, 
ethylthio group, isopropylthio group, and t-butylthio group. 

The substituted or unsubstituted cycloalkylthio group means the 
aforementioned substituted or unsubstituted cycloalkyl group to which 
a thio group is bound. Examples include a cyclopropylthio group, 

20 cyclobutylthio group, cyclopentylthio group, and cyclohexylthio 
group. 

The substituted or unsubstituted arylthio group is the 
aforementioned substituted or unsubstituted aryl group to which a 
thio group is bound. Examples include a phenylthio group, 

25 1-naphthylthio group, and 2-naphthylthio group. 

The substituted or unsubstituted, fused or non-fused 
heterocyclic thio group means the aforementioned substituted or 
unsubstituted, fused or non-fused heterocyclic group to which a thio 
group is bound. Examples include a 4-quinolylthio group and 

30 8-tetrahydroquinolylthio group. 

The substituted or unsubstituted sulfonyloxy group is the 
aforementioned substituted or unsubstituted sulfonyl group to which 
an oxy group is bound. Examples include a p-toluenesulf onyloxy group 
and a methanesulf onyloxy group. 

35 The substituted or unsubstituted cycloalkyloxy group is the 

aforementioned substituted or unsubstituted cycloalkyl group to which 
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an oxy group is bound. Examples include a cyclopropyloxy group, 
cyclobentyloxy group, and 4-aminocyclohexyloxy group. 

The substituted or unsubstituted, fused or non-fused 
heterocyclic-oxy group means the aforementioned substituted or 
5 unsubstituted, fused or non-fused heterocyclic group to which an oxy 
group is bound. Examples include a 4-quinolyloxy group and -an 
8-tetrahydroquinolyloxy group. 

The substituted or unsubstituted silyl group refers to a silyl 
group to which one to three of the same or different aforementioned 

10 substituted or unsubstituted lower alkyl group or substituted or 
unsubstituted aryl group are bound. Examples include a 
trimethylsilyl group, triethylsilyl group, t-butyldimethylsilyl 
group, t-butyldiphenylsilyl group, and triisopropylsilyl group. 

Furthermore, substituents that may be substituted in the 

15 -(CH 2 ) m - portion and -(CH 2 ) n - portion include substituents similar to 
those described as substituents of the aforementioned aryl group. 

There are no particular limitations on the antibodies used as 
the active ingredient of the cell growth inhibitors of the present 
invention, as long as they bind to the antigen. Mouse antibodies, 

20 rat antibodies, rabbit antibodies, sheep antibodies, chimeric 
antibodies, humanized antibodies, and human antibodies may be used 
appropriately. Although the antibodies may be either polyclonal or 
monoclonal antibodies, monoclonal antibodies are preferred from the 
point of view that they can stably produce homogeneous antibodies. 

25 Polyclonal and monoclonal antibodies can be prepared by methods well 
known to those skili.ed in the art. 

Hybridoma cells that produce monoclonal antibodies can 
basically be produced using conventional techniques, described as 
follows: Specifically, the hybridoma cells can be prepared by (1) 

30 conducting immunization using the desired antigen, or cells 
expressing the desired antigen, as the sensitizing antigen according 
to normal immunization methods; (2) fusing the obtained immunized 
cells with conventional parent cells by normal cell fusion methods; 
and (3) screening for monoclonal antibody-producing cells 

35 (hybridomas) using normal screening methods. Antigens can be 
prepared according to conventional methods such as methods using 
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baculoviruses (e.g. WO 98/46777). Hybridomas can be produced, for 
• example, according to the method of Milstein et al. (Kohler, G. and 
Milstein, C, Methods Enzymol. (1981) 73: 3-46). When the antigen 
has low immunogenicity, immunization can be performed by linking it 
5 to a macromolecule with immunogenicity, such as albumin. 

Recombinant antibodies can also be used, and can be produced 
by (1) cloning an antibody gene from a hybridoma; (2) incorporating 
the antibody gene into an appropriate vector; (3) introducing the 
vector into a host; and (4) producing the recombinant antibodies by 

10 genetic engineering techniques (see, for example, Carl, A. K. 
Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, 
Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990) . 
Specifically, cDNAs of the variable regions (V regions) of antibodies 
are synthesized from hybridoma mRNAs using reverse transcriptase. 

15 When DNAs encoding a V region of an antibody of interest are obtained, 
they are linked to DNAs encoding an antibody constant region (C region) 
of interest, and .are then incorporated into expression vectors. 
Alternatively, DNAs encoding an antibody V region can be incorporated 
into expression vectors comprising DNAs of an antibody C region. The 

20 DNAs are incorporated into expression vectors such that expression 
is controlled by expression regulatory regions such as enhancers and 
promoters. Host cells are then transformed with these, expression 
vectors to express the antibodies. 

In the present invention, recombinant antibodies artificially 

25 modified to reduce heterologous antigenicity against humans can be 
used. Examples of such include chimeric antibodies and humanized 
antibodies. These modified antibodies can be produced using known 
methods. A chimeric antibody is an antibody comprising the antibody 
heavy chain and light chain variable regions of a nonhuman mammal 

30 such as a mouse, and the antibody heavy chain and light chain constant 
regions of a human. A chimeric antibody can be obtained by (1) 
ligating the DNA encoding a variable region of a mouse antibody to 
the DNA encoding a constant region of a human antibody; (2) 
incorporating them into an expression vector; and (3) introducing 

35 the vector into a host for production of the antibody. 

A humanized antibody, which is also called a reshaped human 
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antibody, is obtained by transplanting a complementarity determining 
region. (CDR) of an antibody of a nonhuman mammal such as a mouse, 
into the CDR of a human antibody. Conventional. genetic recombination 
techniques, for. the preparation of such antibodies are known. 
5 Specifically, a DNA sequence designed, to ligate a CDR of a mouse 
antibody with the framework regions (FRs) of a human antibody is 
synthesized by PCR, using several oligonucleotides constructed to 
comprise overlapping portions at their ends. A humanized antibody 
can be obtained by (1) ligating the resulting DNA to a DNA which encodes 

10 a human antibody constant region;' (2) incorporating this . into an 
expression vector; and (3) transfecting the vector into a host to 
produce the antibody (see, European Patent Application No . EP 239, 400, 
and International Patent Application No. WO 96/0257 6) . Human 
antibody FRs that are ligated via the CDR are selected where the CDR 

15 forms a favorable antigen-binding site. As necessary, amino acids 
in the framework region of an antibody variable region may be 
substituted such that the CDR of a reshaped human antibody forms an 
appropriate antigen-binding site (Sato, K. et al., Cancer Res. (1993) 
53, 851-856) . 

20 Methods for obtaining human antibodies are also known. For 

example, desired human antibodies with antigen-binding activity can 
be obtained by (1) sensitizing human lymphocytes with. antigens of 
interest or cells expressing antigens of interest in vitro; and (2) 
fusing the sensitized lymphocytes with human myeloma cells such as 

25 U266 (see Examined Published Japanese Patent Application No. (JP-B) 
Hei 1-59878) . Alternatively, the desired human antibody can also be 
obtained by using the desired antigen to immunize a transgenic animal 
that comprises the entire repertoire of human antibody genes (see 
International Patent Application WO 93/12227, WO 92/03918, WO 

30 94/02602, WO 94/25585, WO 96/34096, and WO 96/33735). Furthermore., 
techniques to obtain human antibodies by panning with a human antibody 
library are known. For example, the variable region of a human 
antibody is expressed as a single chain antibody (scFv) on the surface 
of a phage using phage display method, and phages that bind to the 

35 antigen can be selected. By analyzing the genes of selected phages, 
the DNA sequences encoding the variable regions of human antibodies 
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that bind to the antigen can be determined. If the DNA sequences of 
scFvs that bind to the antigen are identified, appropriate expression 
vectors containing these sequences can be constructed, and human 
antibodies can be obtained. Such methods are already well known (see 
5 WQ 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO 
95/01438, and WO 95/15388). 

When the antibody genes have been isolated and introduced into 
an appropriate host, hosts and expression vectors can be used in 
appropriate combination to produce the antibodies. As eukaryotic 

10 host cells, animal cells, plant cells, and fungal cells may be used. 
Known animal cells include (1) mammalian cells such as CHO, COS, 
myeloma, baby hamster kidney (BHK) , HeLa, and Vero cells; (2) 
amphibian cells such as Xenopus oocytes; or (3) insect cells such 
as sf9, sf21, and Tn5. Known plant cells include cells derived from 

15 the Nicotiana genus such as Nicotiana tabacum, which can be callus 
cultured. Known fungal cells include yeasts such as the 
Saccharomyces genus, for example Saccharomyces cerevisiae, and 
filamentous fungi such as the Aspergillus genus, for example 
Aspergillus niger. Prokaryotic cells can also be used in production 

20 systems that utilize bacterial cells. Known bacterial cells include 
E. coli and Bacillus subtilis. By transferring the antibody genes 
of interest into these cells using transformation, and then culturing 
the transformed cells in vitro, the antibodies can be obtained. 

Furthermore, the antibody may be an antibody fragment or a 

25 modified antibody thereof, as long as it binds to PepT and inhibits 
its function. For example, the antibody fragment may be Fab, F (ab' ) 2, 
Fv, or single chain Fv (scFv) in which Fv from H or L chains are ligated 
by an appropriate linker. More specifically, the antibody fragment 
is obtained by (1) treating the antibody with enzymes such as papain 

30 and pepsin; (2) transferring it into an expression vector; and then 
(3) expressing it in an appropriate host cell (see, for example, Co, 
M. S. etal., J. Immunol. (1994) 152, 2968-2976; Better, M. & Horwitz, 
A. H. Methods in Enzymology (1989) 178, 476-496, Academic Press, Inc.; 
Plueckthun, A. & Skerra, A. Methods in Enzymology (1989) 178, 476-496, 

35 Academic Press, Inc.; Lamoyi, E . , Methods in Enzymology (1989) 121, 
663-669; and Bird, R. E. et al., TIBTECH (1991) 9, 132-137). scFv 
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can be obtained by ligating the V regions of the antibody H-chain 
and L-chain. In the scFv, the V regions of the H chain and L chain 
are ligated via a linker, and preferably via a peptide linker (Huston, 
J. S. et al., Proc. Natl. Acad. Sci. U.S. A (1988) 85, 5879-5883) . 
5 The V regions of the scFv. H chain and L chain may be derived from 
any of the antibodies described herein. The peptide linker used to 
ligate the V regions may be, for example, any single-chain peptide 
consisting of 12 to 19 residues. DNA encoding scFv can be amplified 
by PCR using as a template either the whole DNA, or a partial DNA 

10 encoding a desired DNA, selected from a DNA encoding the H chain or 
the V region of the H chain of the above antibody, and a DNA encoding 
the L chain or the V region of the L chain of the above antibody; 
and using a primer pair that defines the two ends. Further 
amplification can be subsequently conducted using the combination 

15 of DNA encoding the peptide linker portion, and the primer pair that 
defines both ends of the DNA to be ligated to the H chain and the 
L chain respectively. Once DNAs encoding scFvs are constructed, 
expression vectors containing the DNAs, and hosts transformed by these 
expression vectors, can be obtained according to conventional methods . 

20 Furthermore, scFvs can be obtained according to conventional methods 
using the resulting hosts. These antibody fragments can be produced 
in hosts by obtaining genes encoding the antibody fragments and 
expressing them in a manner similar to that outlined above. 
Antibodies bound to various types of molecules, such as 

25 polyethyleneglycol (PEG), may be used as modified antibodies. Such 
modified antibodies can be obtained by chemical modifications of the 
resulting antibodies. Methods for modifying antibodies are already 
established in the art. The term "antibody" in the present invention 
also encompasses the above-described antibodies. 

30 Antibodies expressed and produced as described above can be 

purified by conventional methods for purifying normal proteins. 
Antibodies can be separated and purified by, for example, 
appropriately selecting and/or combining affinity columns such as 
a protein A column, or a chromatography column, filtration, 

35 ultrafiltration, salt precipitation, dialysis, and such (Antibodies 
A Laboratory Manual. Ed Harlow, David Lane, Cold Spring Harbor 
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Laboratory, 1988) . 

Conventional means can be used to measure the antigen-binding 
activity of the antibodies (Antibodies A Laboratory Manual . Ed Harlow, 
David Lane, Cold Spring Harbor Laboratory, 1988). For example, 
5 enzyme linked immunosorbent assay (ELISA) , enzyme immunoassay (EIA) , 
radioimmunoassay (RIA) , or f luoroimmunoassay may be used. 

Whether a particular molecule binds to a peptide transporter 
can be determined using conventional methods. Examples of 
conventional methods include immunoprecipitation, West-Western 

10 blotting, ELISA, EIA, RIA, f luoroimmunoassay, and methods using a 
biosensor utilizing surface plasmon resonance effect. 

Candidate compounds for the cell growth inhibitors of the 
present invention can be screened using the activity of binding to 
this kind of peptide transporter as an indicator. Specifically, a 

15 test sample is contacted with a peptide transporter, binding between 
the peptide transporter and the test sample is detected, and compounds 
that bind to the peptide transporter can be selected. There are no 
particular limitations as to the test samples. Examples include cell 
extracts, cell culture supernatants, products of fermenting 

20 microorganisms, extracts from marine organisms, plant extracts, 
purified or crude purified proteins (including antibodies) , peptides, 
non-peptidic compounds, synthetic low-molecular-weight compounds, 
and natural compounds. The peptide transporter can be contacted with 
the test sample, for example, as a purified protein, in a form bound 

25 to a carrier, as a fusion protein with another protein, in a form 
expressed on a cell membrane, or as a membrane fraction. When 
selecting strong candidates for the cell growth inhibitors of this 
invention from compounds that bind to a peptide transporter obtained 
in this manner, it is useful to determine whether these compounds 

30 inhibit the transport function of the peptide transporter. Whether 
a particular molecule inhibits the transport function of a peptide 
transporter can be judged by conventional methods, for example by 
labeling a substrate such as a peptide with a radioactive substance 
(e.g. 14 C) , or a fluorescent substance, and then measuring the amount 

35 of the substrate incorporated into peptide transporter-expressing 
cells . 
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Substances that suppress the expression of peptide transporters 
can be used as active ingredients for the cell, growth inhibitors of 
this invention. Examples of such substances include antisense 
oligonucleotides against peptide transporter genes. Examples of 
5 antisense oligonucleotides include an antisense oligonucleotide that 
hybridizes to any site of the DNA or mRNA encoding a peptide 
transporter. Preferably, the antisense oligonucleotide is against 
at least 15 or more continuous nucleotides in the DNA or. mRNA of a 
peptide transporter. More preferably, the antisense oligonucleotide 

10 is against at least 15 or more continuous nucleotides comprising a 
translation initiation codon. Derivatives and modified forms of 
these can also be used as antisense oligonucleotides, including 
modified lower alkylphosphonates such as. methyl phosphonate forms 
and ethyl phosphonate forms, modified phosphorothioate, or modified 

15 phosphoroamidate. 

There are no particular limitations as to the cells to be 
targeted by the cell growth inhibitors of the present invention, but 
cancer cells such as pancreatic cancer cells, liver cancer cells, 
lung cancer cells, esophageal cancer cells, breast cancer cells, and 

20 colon cancer cells are preferred, and pancreatic cancer cells are 
especially preferred. The cell growth inhibitors of the present 
invention are used for the purpose of treatment and prevention of 
diseases caused by cell growth, and more specifically of cancers such 
as pancreatic cancer. 

25 The cell growth inhibitors of the present invention can be 

administered either orally or parenterally, but are preferably 
administered parenterally. Specific examples include injections, 
nasal formulations, pulmonary formulations, and cutaneous 
formulations. For example, injections can be administered 

30 systemically or locally by intravenous injection, intramuscular 
injection, intraperitoneal injection, or subcutaneous injection. 
Furthermore, the method of administration can be selected 
appropriately according to the age and symptoms of the patient. A 
single dose can be selected, for example, from within the range of 

35 0.0001 mg to 1,000 mg per kg body weight. Alternatively, the dose 
can be selected, for example, from within the range of 0 . 001 to 100, 000 
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mg/body for each patient. However, the dose of a therapeutic agent 
.of the present invention is not limited to these examples. 
Furthermore, the therapeutic agents of the present invention can be 
formulated according to standard methods (see, for example, 
5 . Remington' s Pharmaceutical Science, latest edition, Mark Publishing 
Company, Easton, U.S. A), and may comprise pharmaceutical^ acceptable 
carriers and additives. 

Brief Description of the Drawings 
10 Fig. 1 shows the PepTl inhibiting ability of AT-264 in Caco-2 . 

cells. 

Fig. 2 shows the cell growth inhibitory effect of AT-2 64 against 
human pancreatic cancer cell line AsPC-1. The data are shown as an 
average ± S.D. (n=3 to 4). 
15 Fig. 3 shows the PepT2 inhibiting ability of AT-2'64 in 

BaF3/PepT2. The data are shown as an average ± S.D. (n=3 to 4). 

Fig. 4 shows the cell growth inhibitory effect of AT-264 against 
human pancreatic cancer cell line BxPC-3. The data are shown as an 
average ± S.D. (n=6) . 

20 

Best Mode for Carrying out the Invention 

Hereinafter, the present invention is specif ically illustrated 
with reference to Examples, but it is not to be construed as being 
limited thereto. 

25 

[Example 1] Inhibitory effect of AT-264 on PepTl activity 

The structure of AT-264 is represented by the structural formula 
below. The following experiments confirmed that this compound is an 
inhibitor of peptide transporters (PepTs) . 
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AT-264' s ability to inhibit PepT was examined using a human 
colon cancer cell line (Caco-2 cells) . The results were that the IC 50 
for uptake of radioactive substrate [ 14 C] glycylsarcosine into cells 
was 100 |iM (Fig. 1) . In Caco-2 cells, only PepTl was expressed, and 
5 PepTl function was considered to be inhibited by AT-264. The purity 
of AT-264 used in the present experiment was approximately 50% to 
60%, and the actual IC 50 was thought to be about 50- juM or so. 

[Example. 2] The cell growth inhibitory effect of AT-2 64 against human 

10 pancreatic cancer cell line AsPC-1 . 

AT-264 was dissolved in RPMI1640 - 10 mM Hepes (hereinafter, 
abbreviated to ^the medium' ) containing 0.5% ethanol and 0 . 5% DMSO 
to prepare 2.5 mM AT-264 solution. Then, this solution was diluted 
with the medium to prepare 0.625 mM and 0.0625 mM AT-264 solutions. 

15 A 5xl0 4 cells/mL solution of human pancreatic cancer cell line 

AsPC-1 was prepared using a medium containing 50% FBS .. This 
suspension was plated onto a 96-well plate pre-coated with Collagen 
type I at 40 |iL/well (2xl0 3 cells), and 160 of the AT-264 solution 
was added. This was cultured for six days in a CO2 incubator (on the 

20 second day of culturing, 100 units/mL penicillin and 0.1 mg/mL 
streptomycin were added) . On the sixth day of culturing, the number 
of viable cells was quantified by MTS assay. 

The results of the cell growth experiment are shown in Fig. 2. 
Cell growth inhibition was confirmed to be approximately 30% in the 

25 presence of 2 mM AT-264, and was present even in the presence of 0.5 
mMAT-264, although slight . Morphological changes to AsPC-1 were not 
observed under the microscope, even in the presence of AT-264. 
Furthermore, the results of RT-PCR indicated that in AsPC-1, PepTl 
expression was greater than PepT2. Accordingly, cell growth 

30 inhibition by AT-264 was considered to be due to the inhibition of 
PepTl function, and not to non-specific cytotoxicity. 

[Example 3] Inhibitory effect of AT-264 on PepT2 activity 

The ability of AT-264 to inhibit PepT2 was examined using a 
35 murine bone marrow-derived cell line BaF3 in which human PepT2 is 
forced to be expressed (hereinafter, abbreviated to BaF3/PepT2) . As 
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a result, the uptake of radioactive substrate [ 3 H] glycylsarcosine 
into cells was inhibited in a concentration-dependent manner (Fig. 
3) . Accordingly, AT-264 was found to inhibit the function of not only 
PepTl, but also of PepT2. 

5 

[Example 4] Cell growth inhibitory effect of AT-264 on human 
pancreatic cancer cell line BxPC-3 

AT-264 was dissolved in RPMI1640 - 10 mM Hepes with 100 units/mL 
penicillin and 0.1 mg/mL streptomycin (hereinafter, abbreviated to 

10 *the medium') containing 0.5% ethanol and 0.5% DMSO to prepare 2.5 
mM AT-264 solution. Furthermore, this solution was diluted with the 
medium to prepare 0.625 mM and 0.0625 mM AT-264 solutions. 

5xl0 4 cells/mL solution of BxPC-3 was prepared using the medium 
containing 50% FBS. This suspension was plated onto a 96-well. plate 

15 pre-coated with Collagen type I at 40 (iL/well (2xl0 3 cells), and 160 
|iL of AT-264 solution was added. This was cultured for six days in 
a C0 2 incubator, and on the sixth day of culturing, the number of viable 
cells was quantified by MTS assay. 

The results of the cell growth experiment are shown in Fig. 4. 

20 Cell growth inhibition was confirmed to be approximately 75% in the 
presence of 2 mM AT-264, and approximately 20% even in the presence 
of 0.5 mM AT-264. Morphological changes to BxPC-3 were not observed 
under the microscope, even in the presence of AT-264. Furthermore, 
the RT-PCR results showed that PepT2 expression was greater than PepTl 

25 expression in BxPC-3. Accordingly, cell growth inhibition by AT-2 64 
was . considered to be due to the inhibition of PepT2 function, and 
not due to cytotoxicity. 

Industrial Applicability 

30 The present invention revealed that cell growth can be 

suppressed by inhibiting the activity of peptide transporters. 
Accordingly, cell growth inhibitors can be developed using peptide 
transporters as targets. Such cell growth inhibitors are highly 
expected to be of use in suppressing the growth of cancers (for example, 

35 pancreatic cancer) . 
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CLAIMS 

1. A cell growth inhibitor comprising as an active ingredient a 
substance that inhibits a peptide transporter. 

2. The cell growth inhibitor of claim 1, wherein the peptide 
transporter is a proton-driven peptide transporter. . 

3. The cell growth inhibitor of claim 1, Wherein the peptide 
transporter is PepTl or PepT2. 

4. The cell growth inhibitor of any one of claims 1 to 3, wherein 
the peptide transporter inhibitory substance is a substance that 
inhibits the transport function of a peptide transporter by binding 
to the peptide transporter. 

5. The cell growth inhibitor of any one of claims 1 to 3, wherein 
the peptide transporter inhibitory substance is a sulfamide 
derivative represented by the following formula (I) : 

Formula (I) 




wherein, 

Rx represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R 2 represents a substituted or unsubstituted, fused or non-fused 
nitrogen atom-containing heterocycle; 

R 3 represents a A-(CH 2 )m- group, a hydrogen atom, or a substituted 
or unsubstituted lower alkyl group, wherein, A represents a 
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substituted or unsubstituted aryl group, substituted or unsubstituted, 
fused or non-fused heterocycle, or substituted or unsubstituted lower 
cycloalkyl group, and m represents an integer ^from 0 to 6, and the 
-(CH 2 ) m - may be substituted with one or more substituents; 
5 R4 represents a hydrogen atom, lower alkyl group, or amino protecting 
group; 

R 5 represents -C(=NR 6 )NH 2 , -NH-C (=NR 6 ) NH 2 , or -(CH 2 ) n -NHR 6 group, 
wherein Re represents a hydrogen atom, lower alkyl group, hydroxyl 
group, acyl group, acyloxy group, lower alkoxy group, lower 
10 alkoxycarbonyl group, lower alkoxycarbonyloxy group, of lower 
hydroxyalkylcarbonyloxy group, n represents an integer from 0 to 2, 
and the -(CH 2 ) n - may be substituted with one or more substituents. 

6. The cell growth inhibitor of any one of claims 1 to 5, wherein 
15 the inhibitor suppresses the growth of a cancer cell. 

7. The cell growth inhibitor of claim 6, wherein the cancer cell is 
a pancreatic cancer cell. 
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ABSTRACT 



The present invention revealed that AT-264 suppresses cell 
growth through its inhibitory effect on PepTl activity. Furthermore, 
5 as a result of examining whether AT-264 comprises the effect of 
inhibiting the cell growth of human pancreatic cancer cell line AsPC-1, 
the present invention revealed that cell growth is . similarly 
suppressed. These findings show that cell growth can be suppressed 
by inhibiting the activity of peptide transporters. Suppression of 
10 peptide transporter activity can be considered to be an important 
indicator in the development of growth inhibitors for cancer cells 
and such. 




